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THEREFOR 

(57)Abstract: 

PURPOSE: To reduce the number of circuit parts for 

preventing noises, suppress affects of noises caused by 

switching operations of driving circuit against other 15a 

electronic apparatuses and save the area for a printed & \ [ jft^^^:* 



wiring board. 

CONSTITUTION: An oscillator 13 and driving circuit 14 
are fitted on a printed wiring board 1 1 and a movement 1 
is fitted thereon. The oscillator 13 and driving circuit 14 
are fitted close to each other so that they may be housed 
in a space under a cross coil 5 of the movement 1 . After 




15b 



an electro-magnetic shielding case 15 is covered 
therefrom and a rotor axis 3 of the movement 1 is 
inserted into a hole 15a of the case 15, a leg 15b of the 
case 15 is penetrated in a hole of the board 1 1 and it is 
fixed by a solder 16 with a ground wiring 12 of the board 11. 
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ES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the attachment structure of a cross-coil type indicating 

instrument and its drive circuit. 

[0002] 

[Description of the Prior Art] Many cross coil type indicating instruments which were made to display 
the measurand with the indicator which the current which changes to the coil of a couple which 
generates the magnetic field which intersects perpendicularly with the speedometer and the fuel residue 
meter of an automobile mutually according to the amount of measurement, respectively is passed 
conventionally, and a magnet rotor is rotated in the direction of the synthetic magnetic field which 
compounded the magnetic field which the coil of a couple generates, respectively, and rotates with this 
magnet rotor are used. There are many kinds and molds also in a cross-coil type indicating instrument, 
and it is properly used by the purpose. 

[0003] a part of example of the cross-coil type indicating instrument of the former [ drawin g 3 ] - it is 
cross-section front view 

[0004] The movement 1 of an indicating instrument has the bobbin 2, and this bobbin 2 consists of 
upper bobbin 2a, lower bobbin 2b, and post 2c. A rotor shaft 3 is attached in the center inside this 
bobbin 2 free [ rotation ], the magnet rotor 4 is attached in this rotor shaft 3, and the indicator 10 is 
attached in the point of a rotor shaft 3. The amount of measurement is displayed with the indicator 10 
which it is wound around the periphery of a bobbin 3 so that two coils 5 may cross mutually, and the 
magnet rotor 4 rotates in the direction of the synthetic magnetic field generated by passing the current 
which changes to these two coils 5 according to the amount of measurement, and rotates with the 
magnet rotor 4. In order to prevent the above-mentioned synthetic magnetic field's leaking outside, and 
having a bad influence on other devices, the coil 5 which intersects a bobbin 2 is held in the cylinder- 
like magnetic shielding case 6 where the upper-limit section was opened wide. 
[0005] Thus, the constituted movement 1 is attached in the printed wiring substrate 1 1 with a drive 
circuit (not shown), and the current which changes from a drive circuit according to the above- 
mentioned amount of measurement is supplied. There are two kinds of drive methods of the cross-coil 
type indicating instrument adopted now, a trapezoidal-wave drive method and a PWM (Pulse Width 
Modulation, PDM) method. 

[0006] Drawin g 4 is the circuit diagram of an example of the PWM drive circuit of the conventional 
cross-coil type indicating instrument. 

[0007] A sensor 21 measures speed, a fuel residue, etc. of an automobile, and outputs the signal 
according to the amount of measurement. A waveform shaping circuit 22 operates the output signal of a 
sensor 21 orthopedically to a square wave. The 10-bit binary counter 23 reads the inputted signal of a 
square wave, and measures the size of an output signal. The 10-bit binary counter 23 inputs the 8 bit 
signal of the low rank into ROM24, and inputs the 2 bit signal of high orders into the quadrant electronic 
switch 25. ROM24 generates the sin signal and cos signal which were set up to input frequency, and 
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specifies pulse width. The pulse width generator 26 generates the pulse width specified by ROM24. It is 
decided which [ of the 1st - the 4th quadrant ] it is as shown in Table 1, and the quadrant which uses the 
quadrant electronic switch 25 according to the 2 bit conditions of high orders specifies the quadrant used 
with the amount of inputs. 



[0008] 
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[0009] The change logical circuit 27 performs control which inputs the voltage direction output of the 
pulse width of the pulse width generator 26, and the quadrant electronic switch 25 into the circuit of the 
next step. The COS amplifier 28 and the SIN amplifier 29 amplify the cos signal and sin signal with 
which pulse width was modulated under control of the change logical circuit 27, respectively, and 
supply the amplified power to Coil A and Coil B. On the other hand, a frequency divider 30 performs 
dividing for sending the signal decided to be a stepper motor for mileage addition. A division ratio is 
decided on a circuit. The signal by which dividing was carried out is amplified with the hammer 
amplifier 3 1 , and is sent to a stepper motor. 

[0010] The quadrant view where drawing 5 explains the quadrant to the coil of drawin g 4 , the current 
wave form view showing the example of the pulse current which impresses drawin g 6 to the coil of 
drawin g 5 , and drawing 7 are the vector diagrams of the current impressed to the coil of drawin g 5 . 
[001 1] As shown in drawin g 5 , the 1st - the 4th quadrant are defined in the direction of the 
circumference of a clock. Coil A and Coil B lie at right angles. As shown in drawing 6 , it is current IA 
of a coil A+l. Current IB of a coil B+l If it passes, sense theta of a vector will become theta=arctan 
(IA/IB) =45 degree, as shown in drawin g 7 . Arbitrary angles can be made to shake an indicator by 
changing the pulse width of Coil A and Coil B. Movement to the 4th quadrant from the 1st quadrant is 
performed by changing the direction of the current passed in Coil A and Coil B, as shown in Table 1, 
and, thereby, 360 degrees can be made to shake. 

[0012] Drawin g 8 is the wave form chart showing the current impressed to the coil of drawin g 5 , and 
the example of pulse width. 

[0013] As the average current which flows in Coil A and Coil B between 0-90 degrees of deflection 
angles is shown in drawing 8 , it changes by the sine function and the cosine function, and the width of 
face of the pulse added to each coil for acquiring this average current is specified by ROM24 to 100 - 
0%. An example of PDM current is shown in drawin g 9 . Here, T is a period. 

[0014] Drawing 10 is the perspective diagram of a printed wiring substrate which attached a cross-coil 
type indicating instrument and its drive circuit. 

[0015] The movement 1 of a cross-coil type indicating instrument, a radiator 13, and the drive circuit 14 
are attached in the printed wiring substrate 11, and it connects with wiring 17. The other passive circuit 
elements 20 are attached in the printed wiring substrate 11. The drive circuit 14 is an integrated circuit 
by which accumulation formation of the circuit shown in drawin g 4 was carried out at one 
semiconductor chip. 

[0016] Thus, if the assembled cross-coil type indicating instrument and a drive circuit are operated, as 
shown in drawin g 1 1 at the switching of a drive circuit, at i.e., the time of the standup of a pulse current, 
and falling, a noise 18 will occur. As shown in drawin g 10 , wiring 17 may be used as an antenna, and 
this noise 18 may emit it, and may bring an obstacle to other electronic equipment. 
[0017] Drawing 12 is the cross-coil type indicating instrument which took the measures against a noise, 
and the circuit diagram of the drive circuit. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/2/03 



Page 3 of 4 



[001 8] It is bypass capacitor CI -C4 to wiring 1 7 so that a noise may not do an obstacle to other 
electronic equipment. It connects and grounds or the measures with which give a shield 19 to the drive 
circuit 14, and it is made for a noise not to leak outside are taken. 
[0019] 

[Problem(s) to be Solved by the Invention] However, connected the bypass capacitor to all wiring, and it 
grounded, or the number of parts of make [ it / shield in the drive circuit 14 and / a noise not leak 
outside ] for the cure against a noise increased, anchoring took time and effort, and there was a problem 
it not only becomes a cost rise, but that the area of a printed wiring substrate also became large and it 
moved against a miniaturization. 

[0020] The purpose of this invention is to offer the attachment structure of the cross-coil type indicating 
instrument which reduced an operating area of a printed wiring substrate and aimed at the cost cut, and 
its drive circuit while cutting down the number for noise prevention of passive circuit elements and 
making it the noise by switching of a drive circuit not do an obstacle to other electronic equipment 
moreover. 
[0021] 

[Means for Solving the Problem] this invention is arranged in the interior of a bobbin free [ rotation of 
the magnet rotor which has a hand spindle ]. The movement which rotates the aforementioned magnet 
rotor by the synthetic magnetic field generated when it is wound so that two coils may intersect the 
exterior of the aforementioned bobbin mutually, and the current according to the amount of 
measurement flows in this crossing coil, In the attachment structure of the cross-coil type indicating 
instrument with which it comes to attach in a printed wiring substrate the drive circuit which passes the 
current according to the amount of measurement in the aforementioned coil which carries out 
intersection, and its drive circuit Are the inside of the aforementioned bobbin and the aforementioned 
drive circuit is attached in the aforementioned coil bottom, the upper surface and the side of the 
aforementioned movement except the aforementioned hand spindle - electromagnetism - the 
electromagnetic-shielding case covered-like is attached in the aforementioned printed wiring substrate, 
and this electromagnetic-shielding case is characterized by having connected with grounding wiring of 
the aforementioned printed wiring substrate electrically 
[0022] 

[Function] As mentioned above, if a radiator and a drive circuit are arranged under the movement of a 
cross-coil type meter and a movement is covered in an electromagnetic-shielding case, even if the noise 
by switching of a drive circuit occurs, a noise will not be left outside by the shielding effect of an 
electromagnetic-shielding case, and an obstacle will not be done to other electronic equipment. 
Moreover, parts for a noise cure, such as a bypass capacitor, are not required, either, and the number of 
parts can be reduced. Furthermore, by arranging a radiator and a drive circuit under a movement, **** 
of an operating area of a printed wiring substrate can be planned, a miniaturization can be realized and a 
cost cut can be aimed at. 
[0023] 

[Example] drawing 1 - a part of one example of this invention - cross-section front view and drawin g 2 
are the decomposition perspective diagrams of drawin g 1 

[0024] A radiator 13 and the drive circuit 14 are attached in the printed wiring substrate 1 1, on it, a vault 
6, a washer 7, and a nut 8 are used, and a movement 1 is attached. A radiator 13 and the drive circuit 14 
are made to approach, and are attached so that a radiator 13 and the drive circuit 14 may be settled in the 
space under the cross coil 5 of a movement 1. The drive circuit 14 is the same integrated circuit as 
drawing 4 explained, besides to the electromagnetic-shielding case 15 - it can reverse - the hole of the 
electromagnetic-shielding case 15 - foot 15b of the electromagnetic-shielding case 15 after letting the 
rotor shaft 3 of a movement 1 pass to 1 5a — the hole of the printed wiring substrate 1 1 — it fixes to the 
grounding wiring 12 of through and the printed wiring substrate 1 1 with solder 16 at 1 lb In order to 
make electromagnetic shielding enough, if the grounding wiring 12 is large, it is as desirable as latus. 
The mounting holes 1 la and 1 lb of a movement 1 and the electromagnetic-shielding case 15 are 
beforehand formed in the printed wiring substrate 1 1 . 
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[0025] If it is made such structure, even if a noise occurs by switching of a drive circuit, a noise will not 
be left outside by the shielding effect of the electromagnetic-shielding case 15, and an obstacle will not 
be done to other electronic equipment. Moreover, parts for a noise cure, such as a bypass capacitor, are 
not required, either, and the number of parts can be reduced. Furthermore, since the radiator 13 and the 
drive circuit 14 have been arranged under a movement 1, **** of an operating area of the printed wiring 
substrate 1 1 can be planned, therefore a miniaturization can be realized and a cost cut can be aimed at. 
[0026] 

[Effect of the Invention] By this invention, as explained above, since a radiator and a drive circuit are 
arranged under the movement of a cross-coil type meter and the movement was covered in the 
electromagnetic-shielding case, even if the noise by switching of a drive circuit occurs, a noise is not left 
outside by the shielding effect of an electromagnetic-shielding case, and an obstacle is not done to other 
electronic equipment. Moreover, parts for a noise cure, such as a bypass capacitor, are not required, 
either, and the number of parts can be reduced. Furthermore, since the radiator and the drive circuit have 
been arranged under a movement, **** of an operating area of a printed wiring substrate can be 
planned, a miniaturization can be realized and a cost cut can be aimed at. 



[Translation done.] 
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of electromagnetic cover. Minimises size of required 
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thus reduces cost of structure. 
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